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A TIDAL POWER STATION DEVICE 

This invention regards a tidal power station. More 
particularly, it concerns a tidal power station in which a 
so-called submerged sail is displaced by the tide between two 
5 magazines, whereby the sail is displaced from a first 

magazine in the direction of a second magazine when the tide 
flows in a first direction, the sail being displaced in the 
opposite direction when the tide flows in a second direction. 

In this context the term magazine refers to a position in 
10 which preferably several sails are located when the tidal 

flow turns . A sail can be any form of element arranged to be 
displaced by a tidal stream. 

Tidal water represents a form of natural energy that on the 
whole has not been exploited. Tidal streams occur in many 
is areas around the world and could contribute relatively large 
amounts of renewable energy if the appropriate equipment was 
available. 

Most known tidal power stations are based on the tide flowing 
from one reservoir via a turbine to another reservoir located 
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at a lower level. Alternatively, the turbine is located in 
the actual tidal stream. 

It is also known to arrange a number of foils along a pair of 
endless belts that extend around reversing wheels. Thus, 
5 UK Patent Application No. 2 131 491 describes an installation 
in which the foils have a symmetrical cross section, the 
foils being fixed between a pair of belts, wherein the foil 
axes are parallel to the pair of belts . 

* 

* 

US Patent 1 522 820 concerns a similar device, but in which 
10 there is provided a number of vanes that pivot between an 

active open position when being displaced with the stream of 
water, and an inactive collapsed position when being 
displaced against the stream. The device is dependent on the 
fluid flowing from one direction relative to the power 
is station, thus it is hardly suited for use as a tidal power 
station. 

EP Patent Application no. 0 135 748 describes a device in 
which the belts extend between deflection rolls at right 
angles to the direction of flow, where a number of foils 
20 suspended from the belts in an articulated manner cause the 
belts to turn the deflection rolls when fluid flows past the 
foils . 

Common to prior art is the fact that foils or vanes are 
attached, rigidly or in an articulated manner, to belt-like 
25 elements extending around at least two deflection rolls. It 
has turned out that installations according to prior art 
suffer from one or more disadvantages, such a relatively high 
produced energy cost, operational problems or limited 
efficiency. 
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The object of the invention is to remedy or reduce at least 
one of the disadvantages of prior art. 

The object is achieved in accordance with the invention, by 
the characteristics stated in the description below and in 
the following claims. 

The invention is implemented by at least one submerged sail 
being displaced between two magazines. 

The submerged sail is principally stationary on a path while 
the tide turns. When the tide flows in a first direction, the 
sail is displaced along the path in a direction from a first 
magazine to a second magazine. The sail may reach the limit 
of travel along the path before the tidal stream turns, or it 
may stop at a position along the path. When the tide flows in 
an opposite, second direction, the sail is displaced back 
along the path in a direction from the second magazine to the 
first magazine. 

Energy can be produced by decelerating the velocity of flow 
of the sail relative to the velocity of the tidal stream. 
Calculations show that a good efficiency can be obtained when 
the velocity of the sail is in the order of a third of the 
velocity of flow. 

In one embodiment a plurality of sails is associated with 
belt-like elements, hereinafter denoted belt wires, which run 
between two reversing disks. The belt wires form the path of 
the sails. In a starting position the sails are packed 
together in a first magazine. When the tide flows in a first 
direction, the tidal stream draws a first sail out of the 
first magazine, whereby the first sail connects to the belt 
wires. This way the first sail will cause the belt wires to 
be driven around their respective reversing disks. 
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After the first sail has been displaced a distance along its 
path, the tidal stream draws out a second sail which also 
connects to the belt wires. Then new sails, which also 
connect to the belt wires, are drawn out sequentially from 
5 the first magazine, the sails together pulling the belt wires 
along. 

The sails are displaced along their path until they arrive at 
the second magazine or the tidal stream diminishes in 
strength. When the tidal stream turns and flows in the 
10 opposite direction, the sails are similarly pulled in the 
direction from the second magazine to the first magazine. 

The device of the invention may advantageously be placed at 
depths where it will not be an obstacle to shipping. The 
tidal power station is comparatively simple to install and 
is may be dimensioned to give the highest possible efficiency at 
the installation site. The sails may have an area of up to 
several hundred square metres . 

Preferably the device comprises enough sails to ensure that 
the path of the sails is filled with sails while the velocity 
20 of the tidal stream is sufficient to drive the sails. 

Alternative embodiments of the tidal power station may for 
instance comprise separate guide and belt wires, or possibly 
paths on the seabed or added onto a vessel. The sails may be 
formed such that they attach to different parts of the belt 
25 wires according to the direction in which the sails are being 
displaced. By doing so, the reversing disks will rotate in 

* 

the same direction regardless of which direction the sails 
are being moved. 
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The following describes a non-limiting example of a preferred 
embodiment illustrated in the accompanying drawings, in 
which: 

Figure 1 is a perspective view of a tidal power station 
5 according to the invention; 

Figure 2 is a schematic side view of the invention , where 
several sails are moving along their path and new sails are 
being moved out of a first magazine. Arrows indicate the 
direction of flow of the water; 

10 Figure 3 shows the same as figure 2, but here most of the 
sails have been displaced into a second magazine; 

Figure 4 shows the same as figure 2, but here the direction 
of the tidal stream has turned and the sails are about to be 
displaced out of the second magazine; 

is Figure 5 is a schematic diagram of the interlocking device of 
the sails, shown in a larger scale; and 

Figure 6 is a plan view of a sail, also shown in a larger 
scale. 

In the drawings reference number 1 denotes a tidal power 
20 station comprising a first cage 2 and a second cage 4 . The 
cages 2, 4 are placed on the seabed 6 and are stabilized by 
means o f guys 8 . 

Four belt-like elements 10 in the form of belt wires run 
freely around reversing disks 12 between the cages 2, 4, see 
25 figure 2 . The belt wires 10 are pretensioned and therefore 
tight. 
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A number of sails 14 are provided in the tidal power station 
1, the sails 14 at their cornerportions comprising guides 16, 
see figure 5. In the inactive position the guides 16 can be 
displaced along respective belt wires 10. When the sails 14 
are packed into a first magazine 18 at the first cage 2 or 
into a second magazine 20 at the second cage 4, the belt 
wires can essentially move freely in the guides 16 . 

Each sail 14 comprises a substantially impervious surface 
that fills the cross sectional area between the belt wires 
10. In the embodiment shown the sails 14 are executed in a 
two-part form and provided with a vertical hinge shaft 22, 
the two halves of the sail 14 being, to a limited degree, 
mutually rotatable about the hinge shaft 22. 

When the sail 14 is actuated by the tidal stream, indicated 
by arrows in figure 6, the sail assumes a slight V-shape, 
whereby the guides 16 of the sail 14, through being inclined 
relative to the belt wire 10, grip the respective belt wires 
10, thus pulling the belt wires 10 along. 

If so desired, the guides 16 may be provided with additional 
grippers (not shown) . 

Each sail 14 is provided with a locking device 24 in the form 
of a locking arm designed to latch a sail 14 to an adjacent 
sail 14, see figure 5. The locking arm 24 is released by 
tensioning a distance line 26 between adjacent sails 14. Thus 
the length of the distance line 26 determines the feed-out 
distance between the sails 14 . 

In figure 2 a number of sails 14 have been displaced out of 
the first magazine 18, pulling the belt wires 10 along. The 
remaining sails 14 in the first magazine 18 are prevented 
from leaving the first magazine 18 by locking arms 24 holding 
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the sails 14 back* In figure 5 the distance line 26 to a 
foremost sail 14' in the first magazine 18 is about to be 
tensioned, thereby releasing the locking arm 24 for the sail 
14' in question through the locking arm 24 rotating about its 
suspension shaft (not shown). This allows the sail 14' to be 
displaced out of the first magazine 18 and grip the belt wire 
10. 

Further sails 14 are displaced sequentially out of the first 
magazine 18 towards the second magazine 20. As the tidal 
stream displaces sails 14, 14', the sails 14 that have 
travelled the distance between the cages 2 , 4 congregate in 
the second magazine 20. 

.When the tidal stream turns, the sails 14, 14' are similarly 
fed out from the second magazine 2 0 and displaced in the 
opposite direction towards the first magazine 18, also 
pulling the belt wires 10 along. 

The reversing disks 12 thereby rotate in different directions 
according to the direction of the tidal flow. One or more of 
the reversing disks 12 are connected to an electric generator 
(not shown) . 



